In this paper we propose and test an interpretative framework on the social and economic determinants of child malnutrition and child mortality, two key human development indicators. The paper is organized as follows. Section 1 illustrates the main economic and social factors causing child malnutrition and mortality. Section 2 identifies the main clusters of food insecure and vulnerable households and briefly describes their livelihood profiles. Section 3 exposes our cross-country estimation methodology. Section 4 reports and discusses the results. Section 5 concludes.
. This is, conceptually, the highest and broadest level where it is possible to identify a macro-microeconomic linkage between macroeconomic factors and human development outcomes (see Diagram 1, part 1).
Economic growth is the engine leading to wider availability of goods and services.
It is the single most important factor influencing income-based poverty (see Ames et al.(2001) . By the same token, economic growth has long been regarded as key to decrease food poverty, and to enhance human development, reducing hunger, and child mortality. However, growth only tells part of the story, especially if the concept of poverty is broadened to include physiological and social deprivation, and, a fortiori, hunger. The main reason is that, even in the relatively long run (i.e., [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] years), the linkage between GDP growth and income poverty 5 is mediated by the evolution of income distribution (Datt and Ravallion 1992 , Kakwani 1993 , Ravallion 1997 , 2005a , 2005b . Moreover, the linkage between (income) poverty, child malnutrition, and child mortality must be complemented by the impact of public provision of basic services and other hunger-relieving and other pro-poor interventions (including food aid, targeted nutrition, health, and educational programs, safety nets etc) 6 .
The availability and distribution of productive assets (including non-material ones, such as knowledge), and the role of the State constitute the structural background of macro-to-microeconomic linkages at the immediately lower level. The interaction of market forces and state intervention is key in determining economic development and the primary distribution of personal (labor and non-labor) monetary incomes (Diagram 1, part 2).
National marketed food supply, in particular, is determined by food production and trade. It is primarily a reflection of the level of development of both foodproducing and non food-producing sectors, and to a lesser extent of the state's propensity to intervene in food trade. Income distribution, along with nutritional 5 The term income poverty refers to the lack of purchasing power deriving exclusively from the total amount and the distribution of primary incomes, without taking into account the impact of direct provision of public services on the part of the state. 6 The complexity of the linkages between economic growth, malnutrition, and human development is at the root of a number of well-known and less well-known "development puzzles". Some examples are as follows. Positive trends in child malnutrition were recorded in Chile during the early Pinochet regime years, in spite of mounting income poverty (Amigo et al. 1994 habits and the impact of state intervention on the prices of food and other goods and services (using policy tools such as taxes, subsidies, state-owned enterprises, and others), determines the structure of national food demand, and hence each household's income-based access to marketed food supplies. (Diagram 1, parts 3, 4).
Income-based access to food depends on each household's purchasing power, which is constrained by the prevalence and severity of income-based (food) poverty (see Baulch and Masset 2003, Hulme 2003) . Food poverty is due to insufficient economic development and/or to unequal income distribution, and its magnitude can be partly modified by food subsidies and other price-distorting state interventions.
Access to food, however, is also conditioned by people's knowledge and awareness of Availability of and access to food are also influenced by subsistence food production and other non-market factors (such as the state of transport infrastructure, or the existence of food aid programs). Food utilization patterns determine the linkage between access to food and nutrition. They are shaped by a set of subjective (largely cultural and behavioral) and objective (dependent mainly on the development 7 Recent empirical research provides sometimes contradictory hindsights. For instance, Aromolaran 2004 fails to find evidence of a positive impact on calorie intake of women's share of household total income in South Western Nigeria. Gabriele and Schettino 2006a,b, , on the contrary, using a crosscountry model, find a significant and strong positive impact of women's status on children's malnutrition and child mortality. According to the approach sketched above, market-determined income and distribution patterns are fundamental determinants of child malnutrition and mortality, but a complementary key domain is constituted by the economic and social role of the state, which belongs essentially to the realm of political econom, and is shaped by parameters such as the share of national resources commanded by the state and the its propensity to spend these resources on anti-hunger interventions. In a broad sense, such a "propensity to spend" can be understood as including the government's propensity to spend political capital, intervening proactively in domestic food markets. In sum, the state's capacity to engage in pro-poor public interventions depends, on one hand, on its relative strength vis a vis the private sector, and, on the other hand, on its willingness and capability to use them for hunger-reducing purposes (see Dreze and Sen 1989 , Maxwell 2001 , Ford Runge et al. 2003 ). 9 Policy changes in the domain of domestic markets can affect the price of food inside the country, or cushion it from changes in the world price. In India and China, for instance, public distribution systems for foodgrains, albeit imperfect, have effectively contributed to reduce hunger and food insecurity (see Zhou Z. and Wan G. 8 The term "non-income" refers to income in a narrow sense, only as a budget constraint. Of course, relative income and class also affect behaviour, and thus also tastes and nutritional habits, quite apart from their obvious impact of budget constraints. 9 Macroeconomic conditions constrain the state's capacity to provide hunger-reducing basic services and to engage in other anti-hunger public interventions. During Peru's crisis in the late 1980s, for instance, malnutrition and infant mortality rose also due to the collapse in public expenditure on health (Paxson and Schady 2005 By the same token, public provision of basic infrastructure and services (such as sanitation facilities, health and education services) affects a wide range of factors different from malnutrition which contribute to determine the level of child mortality.
Main clusters of food insecure and vulnerable households.
The multiple macro-microeconomic linkages identified in the previous section bear uneven relevance in determining the level, intensity, and evolution of hunger and destitution in different areas of the world where food insecure and vulnerable households live. Popular perception tends to assume that most hungry people are African traditional subsistence farmers, living in remote areas fully detached from markets, where -as environmental deterioration and/or increasing demographic pressure dramatically decrease per capita food supply -there is just no food. In fact, food insecure population groups with this type of characteristics do exist, but they constitute only a small part of the overall hunger scenario on a global scale.
A very important and so far insufficiently exploited source of information on the livelihoods of food insecure and vulnerable households is constituted by dozens of WFP food security assessment reports carried out in many developing countries.
by WFP in [2005] [2006] . A synthetic review of these studies carried out by WFP (WFP 2007) has showed that the vast majority of rural food insecure households:
10 Targeted anti-hunger programs, f properly designed and implemented, can be very effective even if their cost (and, therefore, the sacrifice they imply for non-benficiaries) is marginal for the society as a whole. For example, the cost of the Fome Zero program in Brazil -which benefits over 30 million people and has been contributing significantly to combat mass hunger -is less than 0.2% of the country's GDP (Coggiola 2007 ).
• do buy at least part of their food, especially during the lean period;
• are net food buyers 11 ;
• interact in non-food markets such as: labor markets, local financial markets, markets for agricultural and other primary commodities;
• are usually made more severely food poor (i.e., see their ability to buy food diminished ) by the underdevelopment of the markets they interact with, implying problems such as: high transport and transaction costs; high price volatility; uncertainty; lack of information; high degrees of monopoly on the part of traders(see Abdulai and CroleRees 2001) .
WFP surveys also show that food poverty overlaps to a very large extent to with other forms of destitution caused by income poverty, such as the inability to purchase basic health and nutrition services on a market base (besides, usually, a lack of access to public services, where they do exist). Therefore, food insecure rural households are likely to exhibit high levels of child malnutrition and mortality, due both to nutritional and non-nutritional deficiencies.
The not only owing to the direct impact of malnutrition itself, but also due to non-food factors largely related to lack of access to basic services. Table 1 ). 13 Malnourished children born in these large clusters of poor and food insecure households are likely to exhibit particularly high levels of child mortality, not only owing to the direct impact of malnutrition itself, but also due to non-food factors largely related to lack of access to basic services.
The sub-national mapping exercise carried out by the authors of UN 2005 allows them to sketch a basic profile of the world hungry (see Table 2 ). No matter how rough, this information is precious because ( to our knowledge) it is the only available source that allows to classify globally the hungry poor according to their prevalent form of livelihood. 14 The main findings are as follows:
• the majority of hungry people live in rural areas;
• about half are "smallholder farming households unable either to grow or to buy enough food to meet the family's requirements", i.e. food-poor small farmers;
• one fifth are landless rural people; 12 FAO undernourishment estimates are derived from national food balance sheets, and are not fully consistent with ex post anthropometric indicators of malnutrition such as the prevalence of wasting, stunting, and underweight. 13 Hunger reduction in China has also been accelerated by internal migration and by the convergence of regional agricultural labour productivity since 1992 (McErlean and Wu 2003) 14 WFP national food assessment reports provide comparable information for some individual countries.
• one tenth are households basing their livelihood on pastoralism, fishing, or forest activities;
• the remaining fifth is made up by urban poor, leaving mostly in slums. Its absolute and relative weight is growing rapidly. 
Three (or four) large clusters of food insecure households
Utilizing heuristically (in absence of more detailed statistical information) the findings briefly illustrated in the two preceding sub-sections, it is possible to sketch a limited number of food insecure households representative profiles, according to their livelihood profile (the main factor responsible for their food insecurity), and geographical location (see Table 3 ). About two-thirds are Asian and Sub-Saharan African rural households primarily, but not exclusively, engaged in agriculture, who constantly or occasionally participate in food markets and other markets often characterized by a low degree of development and integration. They lack sufficient assets (land, human, and non-human capital) to self-produce enough food and/or to obtain enough money from agricultural and other activities. In turn, this large grouping can be divided into two different sub-groups, or clusters, of uneven size (see table 3 ). These estimates are consistent with the well-established fact that the highest rates of child malnutrition worldwide are those of South Asia, although poverty and child mortality are highest in Sub-Saharan Africa (see Table 4 ). The first, and by far the largest cluster is constituted by South Asian smallholders and landless farmers. Most of them are Indian, and live in densely populated areas with reasonably well-functioning, albeit often poorly developed, markets. Their numbers are increasing in absolute terms, while in relative terms (i.e., as a share of the total population in their countries) available evidence is contradictory -some estimates indicate a modest improvement, while others point towards increasing malnutrition in India since the mid-1990s.
The second cluster is made up by rural Sub-Saharan African households (a little more than a quarter of the total, a share that is rapidly increasing due to Africa's unfavourable macroeconomic trends). To imagine them as fully engaged in subsistence agriculture, hunting, and gathering would be widely out of mark: withy few exceptions, and under normal circumstances, they do interact with numerous markets, including food and labor markets. Yet, it is true that they are penalized by the lack of infrastructure, and by the thinness and underdevelopment of many markets to a larger extent than their Asian counterparts. The main constraint keeping them hungry is usually not the inadequacy of land endowments, but low agricultural productivity, stemming from a complex set of environmental, and that other non-income, non-food factors are also very important.
Turning to our own statistical exercise, it consists in a cross-country analysis covering all the developing countries (i.e., those classified by the World Bank as low income, lower middle income, and upper middle income countries). 18 With one minor exception, the data used in our cross-country analysis were obtained from a single , we preferred to avoid the interpretative ambiguity that could be implied by analyzing a panel including for each country few data quite scattered over time. 19 Therefore, we preferred to conduct most of our analysis in levels, utilizing the latest values available for each indicator ( most of which refer either to 18 The methodological approach described here constitutes a development of the cross-sectional one used in Gabriele and Schettino 2006 . 19 This type of panel analysis has the advantage of using more information, but its results cannot properly take into account the changes occurring over time. I.e., if two data are taken for country A, one in 1992 and another in 2001, and two for country B , in 1994 and 1999, the result of the analysis will reflects underlying patterns working in both countries over the last 10-15 years, but it will not properly reflect the situation in any single year.
2004 or to the early 2000s) and applying the OLS methodology. Our results can be interpreted both as static ones (what are the factors determining malnutrition at the present time) and as the product of a very long historical process, which led over time to a different evolution of various relevant factors, and thus to different outcomes in terms of malnutrition and child mortality in different countries. Taking into account the paucity of available data, we also estimated some models in growth rates, attempts to single out a few basic factors common to all countries explaining trends in malnutrition and child mortality over the 1990s and early 2000s.
The analysis in levels was conducted in successive steps, focusing initially only on income-based factors (economic development and income distribution), and widening successively the scope to include non-income factors. Thus, we first analyzed the basic statistical interrelationship between GDP per capita in purchasing power parity terms (GDPPC) and two human development indicators, underweight(UW), and under-5 child mortality (U5). In some cases, we also included in our models the FAO's undernourishment (UN) indicator. According to the conceptual framework proposed in Diagram 1, we expect GDPPC to be a key determinant of access to food (reflected by the UN indicator). Inadequate access to food, in turn, is the most obvious cause of malnutrition, measured by the underweight (UW) indicator. Malnutrition is a primary factor influencing child mortality (U5).
GDPPC UN UW U5
However, we also expect these causal linkages to explain only part of cross-country variability in the malnutrition and child mortality indicators 20 , taking into account the role of inequalities in (primary) income distribution and of non-income (non-food???) factors, some of which are in turn partly determined by the level of income per capita.
Thus, the "true" causal flow is in fact:
GDPPC U5
UN UW 20 The paucity of data and the intrinsic imperfection of some of our indicators (especially in the case of UN) must also be taken into account.
The second step consists in considering, along with GDPPC, the other factor determining people's market-based access to food: income distribution. To this purpose, we added GINI (the most recent figure for the Gini coefficient reported in the WDI database) as an additional explanatory variable.
In the third step we analyze the impact on child malnutrition and mortality (if Previous research has shown that the main non-income factors affecting child malnutrition and mortality are likely to be the availability of basic services and 21 Market-based access to food can be seen as including market-based access to inputs needed for subsistence production, and is by far the most important element governing access to food in general. Overall access to food on the part of households, however, is also influenced to some extent by other factors, such as non-market access to inputs and assets needed for subsistence production and food aid programs. 22 Undernourishment only concerns the access dimension of nutrition, and is essentially determined by the level and distribution of primary incomes analyzed above. Thus, in this third step UN is not examined along with UW and U5 as a dependent variable. Rather, it is taken in some models as a right end variable to discuss its impact on underweight and child malnutrition. 23 Most non-income factors affect child malnutrition both indirectly (via their impact on child malnutrition and directly .
cultural factors affecting women's status (see Haddad, 1999, 2000) . Taking A problem of collinearity arises when observing that these seven variables are all highly correlated with GDPPC (see Svedberg 2004 and table 5 ). This finding reflects a true stylized fact: although many differences exist from one country's experience to another one's, economic, social, and cultural development tend to move together in the long run. According to the "materialistic" approach sketched in Section1,, and without underestimating the myriad of reciprocal interactions among different factors 26 , economic development is to be seen as the main underlying force, creating the material conditions needed for the development of social services and also, to some extent, favouring the evolution of gender relations towards a higher degree of equality. As we are actually interested in the above-mentioned national differences, we regressed each of the seven variables on GDPPC, and took the residuals as additional explanatory variables. The residuals can be interpreted as 24 For all the variables, we used the latest available figure in WB WDI. 25 We considered public expenditure on health as conceptually different from the others, because (even if it is positively correlated with the level of economic development ) it is expressed as a ratio over GDP, and thus its value is not so closely dependent on the absolute level of GDPPC as in the case of the other services variables. For this reason, we did not include HP in the calculation of the additive variable along with the other five. 26 The most relevant of these interaction is given by the opposite causation flow running from the availability of social services to growth (mainly via their impact human capital and labor productivity). Cultural factors also affect economic development.
representing each country's willingness to earmark resources towards health, education, and other services, depurated from the -often overwhelming -influence exerted by sheer economic development. As such, these new variables have two important advantages. First, they are not correlated with GDPPC, and therefore overcome the problem of collinearity 27 . Second, in the case of the first six variables, Table 5 shows that the variables are also correlated with each other, but their reciprocal correlation coefficients are much lower than those between each of them and GDPPC. 28 As they are constructed as series of residuals, these indicators do exhibit also negative values, indicating that some countries accorded to a given service a degree of priority lower than the average of other developing countries at a comparative level of economic development. 29 This methodological approach is aimed at addressing the issue of variable endogeneity (see Deolalikar 1988, Simth and Haddad 1999 Actually, historical experience shows that, in very general terms, long-term economic development creates conditions favourable to the emergence of democracy. 30 Thus, to try meaningfully the significance of DEMO as an explanatory variable, we depurated it from the component dependent on economic development, by regressing it on GDPPC and taking the residuals, as we did with the other explanatory variables.
A few additional methodological observations are still worth mentioning before presenting the results. As some degree of endogeneity was likely to be present among explanatory variables, we ran some trial regressions applying the instrumental variables method 31 . Results do not change significantly from those produced by Ordinary Least Squares, and they are not presented in this paper 32 . We also tested for the significance of regional fixed effects 33 . In most cases regional fixed effects were not significant, with the notable exception (in some models) of South Asia and SubSaharan Africa (see below, section 4). 30 To some extent, the causation flow runs both ways, as political regimes do affect economic development. The sign of this causation is, however, controversial: the view according to which political democracy is unambiguously conducive to faster economic growth is notoriously controversial. 31 The method of instrumental variables eliminates the estimation bias due to the correlation of a regressor with the error term... 32 They are available upon request. 33 
Results

Basic relationships between the level of economic development and social outcomes indicators
Charts 1-3 show graphically the relationship between GDPPC and UN, UW, and U5 respectively. Most points are condensed along the axis, showing that the negative correlation between income, undernourishment, and human development is very strong in very poor countries and then weakens progressively at higher levels of development.. In the regression models shown in Table 6 , GDPPC is taken as the only explanatory variable , and UN, UW, and U5 as the dependent variables. The RESET test applied to the simplest model showed that the relationship between the variables conveys a high degree of non-linearity. Both polynomials including powers of GDPPC and log models exhibit high and quite similar adjusted R2 indicators. Due partly to data limitations 34 , the best fit was obtained with U5 models. Differences in economic development explain about 70% of inter-country variability in child mortality. The coefficient in the log model (which can be interpreted as a long-term elasticity) is close to 1, suggesting that a 1% increase in GDPPC leads to an almost equal reduction in U5. The correspondent models for UN and UW show that differences in economic development explain about half of inter-country variability in undernourishment and child malnutrition, and that GDPPC growth tends to bring about a slightly smaller (0.8) improvement in these indicators than in the case of child mortality.
These finding can be interpreted as follows. Economic development strongly affects access to food, child malnutrition and child mortality in developing countries.
However, GDPPC's impact is highly non-linear, showing that it decreases sharply at increasing levels of economic development, and suggesting that it manifests itself also indirectly, via the action of other factors which are in turn associated to each country's income per capita. The causal relationship between GDPPC and U5 is stronger than that between GDPPC and UN and UW respectively. This is due partly 34 Due to factors related to the frequency and difficulty of data measurement and reporting, the degree of availability, accuracy, and comparability of child mortality, malnutrition, and undernourishment indicators is uneven. Child mortality computed from censuses, is reported regularly for most countries and is the most trustworthy indicator. Underweight data are only available for some countries and their quality is lower, due to the limited size of samples and to difficulties in measurement. Undernourishment data are calculated by FAO on the basis of nationwide food balances.
to the above-mentioned data limitations 35 , and partly to the fact that economic development affects child mortality not only through access to food and malnutrition, but also in other ways (among them, the provision of health and other services).
The last models in Table 6 ) showed that the causal relationship between malnutrition and child mortality is a non-linear one. The quadratic and log-linear models 12 and 13
show that differences in malnutrition explain about one half of inter-country differences in child mortality -a result in line with the finding of previous studies (see Smith and Haddad 1999) -and that hunger is still a major factor causing child mortality. A similar (and, in fact, statistically more robust) 36 results holds for the causal relationship between undernutrition and child mortality.
GDP per capita and primary income distribution: income factors
The second step of our analysis consists in considering, along with GDPPC, the other factor determining people's market-based 37 access to food: income distribution. To this purpose, we added GINI (the most recent figure for the Gini coefficient reported in the WDI database) to the right side of the equations. The
Pearson correlation coefficient between GINI and GDPPC is only -0.06, showing that 35 Due to factors related to the frequency and difficulty of data measurement and reporting, the degree of availability, accuracy, and comparability of child mortality, malnutrition, and undernourishment indicators is uneven. Child mortality computed from censuses, is reported regularly for most countries and is the most trustworthy indicator. Underweight data are only available for some countries and their quality is lower, due to the limited size of samples and to difficulties in measurement. Undernourishment data are calculated by FAO on the basis of nationwide food balances. 36 The "true" causal relationship between undernourishment and child mortality passes through malnutrition, and thus the linkage between UW and U5 should be stronger than that between UN and U5. However, UN estimates in our database are more numerous and (notwithstanding their own imperfections) probably closer to the (unknown) true value than child malnutrition estimates. This explains why in our models UN turns out as more significant and robust than UW. 37 Subsistence not statistically taken into account etc the degree of inequality in income distribution across developing countries s not systematically correlated with their respective level of economic development (See Table 6 ). Therefore, including GINI on the right side of the equation along with GDPPC does not raise problems of multicollinearity. The results are reported in table 7 . They show that GINI is a highly significant income-related variable ( both in the non-linear 38 and in the log-linear specifications) affecting undernourishment and child mortality. GINI's coefficients in the log-linear models (which can be interpreted as elasticities) are close to those of GDPPC, which in turn are not far from 1. Conversely, the GINI variable was not significant when added to the models which included UW as the dependent variable. This result is probably due to the usual data limitations.
Non-income factors
The third step of our analysis focuses on the impact of non-income services, cultural and political variables. They are represented by the variables HP, SANIT, WATER, BA, PCRF, RATIO, and DEMO -all expressed as series of residuals obtained regressing the original variables on GDPPC -and by the additive variable SERV5.
When the new variables were added on the right end side of the equations, only some of them probed significant. Moreover, their inclusion caused GINI to become no longer significant, suggesting that the distribution of primary incomes is important by itself, but its impact on malnutrition and child mortality is less relevant than that of the direct provision of basic services.
The first model a linear one, in which UW is the dependent variable and, apart from GDPPC, only HP, SANIT and BA turned out as significant (see Model 1, Table   8 ) 39 .The coefficients of the main explanatory variable are expressed in quite different orders of magnitude, and they cannot be immediately compared with each other.
However, adapting a simple procedure proposed by Smith and Haddad (1999) , each coefficients can be transformed into a number indicating the (absolute) increase in the explanatory variable which would be needed for 1% reduction in the dependent variable (see table 8 ). Thus, for instance, the first four numbers under heading XII of 38 Model 3 in Table 7 does not (albeit marginally) pass the RESET test, showing that a certain degree of non-linearity is still not explained by the model 39 Besides GINI, WATER, IMM, PCRF, RATIO and DEMO had the expected sign, but their tstatistics were too low. The model, however, does not pass the RESET test, suggesting a high degree of non-linearity in the underlying causal structure. would be similarly sufficient to obtain a 1% decrease in children mortality. These findings confirm that political determination to earmark resources towards basic public services constitutes a potent force to combat children malnutrition and mortality. It also suggests that such political determination can in principle enjoy a relevant degree of freedom with respect to the complex web of compatibilities and constraints that jointly shape growth and development strategies.
Successive adaptations led to model 2, which shows that the impact on UW of both GDP and BA is quadratic (it progressively decreases as the level of each variable increases), while that of sanitation is proportional to the square of the indicator. These results show that child malnutrition is strongly affected by the level of economic development (but, as expected, less and less so with raising levels of GDP per capita) and by the availability of basic services, and that the state's propensity to spend on public health in general and to provide in particular sanitation facilities and birth attendance services is paramount. Conversely, women's status and democracy do not appear to have a significant and theory-consistent impact. 40 We turn now to the determinants of under-5 child malnutrition. A regression specification analogous to that of Model 1 (not shown in table 3) did not pass the RESET test, suggesting again the presence of nonlinearity. The best fit was obtained with model 6, where the impact of GDPPC on U5 exhibits a high degree of nonlinearity. Along with GDPPC, also WATER, PCRF, and RATIO are significant and theory-consistent. The impact of PCRF, like that of GDPPC, is non-linear, suggesting, like GDPPC, a progressively decreasing impact at higher levels of female school enrolment. The adjusted R2 is very high (0.78), suggesting that this specification captures the determinants of most of the overall inter-country variations in child mortality, without recurring to country-or region-specific fixed effects. As in the case of malnutrition, substituting the additive variable SERV5 to the five services variables also produces a well-fitting specification ( model 7). Finally, as in the case of child malnutrition, an attempt was made to add to model 4 the two regional 40 Also Wiesman et al. (2000) did not detect a strong statistical correlation between democracy and nutrition. In our view, there are two plausible explanations for this finding. First, democracy is surely a good thing by itself, but most real-world democratic systems suffer from several imperfections, especially in developing countries. The elite's monopoly on media and popular culture, along with corruption, often ensure the perpetuation of extreme inequalities and the exclusion of the majority from real decision-making, and thus do not allow to postulate a clear-cut one-way causation from democracy to effective empowerment of the poor. As a matter of fact, the correlation index between the variables DEMO and GINI in table 5 is positive (albeit low), showing that there is not a systematic tendency for income distribution to be better in democratic countries than in non-democratic ones. Second, the influence of political regimes on social and economic outcomes works in very complex and multiple ways (through its impact on economic development, income distribution, public services, schooling, and even the relative status of women), which are often indirect and very difficult to identify. Therefore, political regimes and other factors (such as historical legacy, cultural tradition, etc.) ultimately affect social and economic variables, but belong essentially to a different, deeper level of causation.
dummies SSA and SA. The result is shown in model 8. 41 As expected, SSA was very significant, showing that specific regional factors contribute to aggravate child mortality in Sub-Saharan Africa.
These results show that, apart from the strong but progressively diminishing impact of economic development per se, infant mortality is affected mainly by the access to clean water and female education, and also by women's relative status. The three non-income variables affect child mortality both indirectly (via their impact on child nutrition) and directly (via their influence on the household's sanitary environment and on the care children receive from mothers and other family members 42 ).
Models in growth rates (1990-2004)
The statistical information available in the WB WDI database allows to extract or to estimate 43 two values for many (not all) of our variables, one for 1990 and one for 2004, for a limited number of developing countries. On this basis, we computed the annual growth rates for our dependent and explanatory variables and tried to identify the main statistically significant relations among them (if any). We realize that this exercise was being carried out for a rather limited sample (in fact, a subset of the large sample used in the previous models in levels), and that this and other statistical limitations do not allow even elementary theory-consistent relations among variables to be adequately captured by the data. This problem emerges clearly, for instance, from table 5, which shows the simple Pearson correlation coefficients between the rates of reduction of undernourishment (UNR), child malnutrition (UWR) and child mortality (U5R) respectively. 44 Moreover, the relative shortness of the time period considered could not have allowed to changes in many factors to be fully captured statistically, on one hand, and to produce a clearly recognizable impact on the dependent variables, on the other hand (see Svedberg 2004, pp.11-12) . Taking 41 The inclusion of SSA had the effect of making RATIO no longer significant, and of decreasing the coefficients of GDP, WATER, and PCRF. The SA dummy SA was also not significant. 42 A high value of RATIO suggest a high relative status of women, which is likely to imply a comparatively high propensity of men to help them also in child caring. This virtuous effect is evident in the most advanced industrialized countries, but in the developing world it manifests itself mostly indirectly, as men increasingly relief women of other onerous tasks different from child care proper. 43 Interpolating values reported for the late 1980s/early 1990s and for the early 2000s 44 Not only all coefficients are lower than they could be expected to be (given the strong long-run causal relations running from access to food to child malnutrition and child mortality discussed above), but one of them (the one between UN and UW) is even negative, a clearly implausible result.
into account all these caveats, we expected to obtain some moderately significant results only for some of our explanatory variables. suggesting that the models only capture a small part of the story. 45 Adding the variable GINI only produced a significant result in the case of U5R, leading to
Model 4. This model shows that inequality in income distribution did affect negatively in a statistically significant way child mortality reduction in developing countries.. Model 3 and Chart 6 also show that the best results in terms of reduction in child mortality were achieved by countries with moderate rates of economic growth, while those with very low or negative growth fared poorly. However, the (few) countries with particularly high growth rates did not obtain exceptionally good results in terms of child mortality reduction either, suggesting that a trade off might arise between economic and social goals in countries that single-mindedly push growth too far 46 .
The attempt to add other explanatory variables on the hand side of the equations did not lead to significant results in most cases. The best fitting equations for UWR and U5R 47 are those presented in models 5 and 6 in table 4. Model 5 shows that reductions in child malnutrition were positively affected by economic growth and by the extension of access to sanitary facilities (expressed by the variable SANITR, the rate of growth of SANIT). It also shows that progress in combating malnutrition was slower than average in countries were its level is high (UW has a negative sign). 45 The absolute value of the explanatory variable's coefficients of the models in growth rates (which can be interpreted as short-term elasticities) are much lower than those of the log-linear models in level (which can be interpreted as long term elasticities). 46 An example in point is offered by China (see Gabriele and Schettino 2006) . 47 Reductions in UN can logically be expected to be affected only by changes in GDPPC and GINI, not in the variables representing non-income factors.
In other words, the poorest countries with a low level of human development are falling increasingly behind. Contrary to the results of the previous model, RATIO's sign is positive, suggesting that countries that were already more advanced in terms of relative women's status achieved more progress in child mortality reduction.
Finally, we included U5 (the level of child mortality in 2004) into the equation. The result is to make GDPPCR not significant, while U5 is significant and negative (Model 6). This finding shows that countries with a high level of child mortality (most of which are in Sub-Saharan Africa) 52 are falling further and further behind, for reasons depending only in part on lack of economic growth.
Concluding remarks
Each countries' overall level of economic development constrains the amount of resources potentially available for combating hunger and destitution. Inequalities in income distribution further restrict income-based access to marketed food supplies on the part of the poor. The importance of public policies -which affect non incomebased access to and utilization of food on the part of households, as well as non-
48
The variable RATIO has a negative sign too. This puzzling result suggests that progress was faster in countries were the relative status of women is bad. However, of course, it should not be interpreted as a hint that women's status is bad for child malnutrition, as RATIO enters the equation as a variable in level, not in growth rates term. Our database does not allow to measure changes in the RATIO variable over the 1990-2004 period. 49 Lack of data did allow to calculate the rate of growth in BA over the 1990-2004 period. 50 An attempt to include SERV4RATE in model 5 showed that it was not significant in explaining the rate of reduction in child malnutrition. 51 The coefficient of SERV4R (which can be interpreted as an elasticity) is very low. Besides the usual data availability limitations, this result is probably due to the fact that the full impact of the expansion of basic services on child mortality can only be appreciated after a rather long period of time: the inclusion of SERV4RATE and RATIO2004 renders GINI is no longer significant. 52 Introducing the dummy SSA instead of U5 in the model leads to similar results (results not shown in Table 4 ).
nutrition-related factors affecting child mortality -cannot be overstated. Other cultural and environmental factors also play a role.
We carried out a cross-country analysis utilizing a homogeneous database Inequalities in income distribution are also a very important determinant of household's market-based access to food and basic services.
As the degree of public provision of basic services is positively correlated with per capita GDP, we regressed series of indicators for five of them on GDP per capita, and took the residuals as our main explanatory variables for policy-related non-income factors affecting human development. These variables, in fact, can be interpreted as each country's propensity to spend on basic services. The results showed that child malnutrition and mortality are strongly affected by the availability of basic services. The state's propensity to spend on public health in general and to provide in sanitation facilities and birth attendance services are the most significant non-income determinants of child malnutrition, while the propensity to spend on clean water provision and women's education are more relevant in the case of child mortality. Women's status is also a significant determinant of child mortality, while democracy is not. Other results showed that the impact of both GDP per capita and services is higher in the case of child mortality than in that of child malnutrition, and suggested the existence of region-specific factors which exacerbate child malnutrition in South Asia and child mortality in Sub-Saharan Africa respectively.
Due to limitations in data availability, models in growth rates produced only partly satisfactory statistical results. Economic growth was a major force driving human development in the 1990-2004 period, and the best results in terms of reduction in child mortality were achieved by countries with moderately high rates of economic growth. However, countries with particularly high growth rates did not obtain exceptionally good results. This finding suggests that a trade off might arise between economic and social goals in countries that push growth too far. Expansion of basic services provision also enhanced improvements in the two human development indicators. Inequalities in income distribution and the relative status of women affected changes in child mortality in opposite directions. Due to factors only partly captured by our models, most developing countries at very low human development levels (many of them African) are falling further behind. Tables   Charts 1-3  Income, Table 6 The impact of income and the reciprocal interrelationships among undernourishment, child malnutrition, and child mortality 
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